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J.S. Mirus THeory oF INpuctive Locic. 


IN TWO PARTS 


INTRODUCTION. 


The System of Logic! of John Stuart Mill (1806-1873) arose 
upon the basis of the Humean associational phenomenalism 
as represented by James Mill and the common-sense philosophy 
of Thomas Brown. Its aim is no less than a complete theory of 
knowledge, being the only systematic philosophical work which 
was planned and composed by Mill for the sole purpose of 
developing his own views. Together with the Examination 
of Sw Wilham Hamuilton’s Philosophy and the editorial correc- 
tions and comments on James Muill’s Analysis of the Human 
Mind, it contains that upon which his reputation as a philo- 
sopheris based. That part of the System in which Mill is most 
original as well as the part which he regarded as most important 
and elaborated most carefully is the theory of induction con- 
tained in the third book. 

The System is the product of the best part of the author’s 
life. In his Autobiography he speaks of “‘trains of thought 
taken up in his youth” which developed later into fundamental 
features of this work. A fundamental principle of instruc- 
tion of James Mill, who directed the education of his preco- 
cious child was, ‘‘one of the grand objects of education should be 


to generate a constant and anxious concern about evidence.” 


1A System oj Logic, New York, 1891. 
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It may be that our author received in childhood the germs of 
that view of logical method which later appeared in the theory 
that all inference is proof. At the age of twelve he began 
a thorough study of the scholastic logic, reading at the same 
time the logical works of Aristotle in the original. This was 
after a preparatory study of Whately’s Elements of Logic’, 
in which a doctrine is maintained which later distinguished 
Mill’s System, viz., that every induction has a suppressed major 
in the law of universal causation’. 

At the age of seventeen he began the study of psychology. 
In 1833 he wrote the first book of his System, and’ recomposed 
the second from an imperfect draft formerly drawn. A part 
of the third book was also written at this time; but the difficul- 
ties of induction became, for the present, insurmountable, and 
the author ceased writing on the work for five years. In 1837 
he renewed his efforts. In 1838 appeared Whewell’s History 
of the Inductive Sciences, and, in connection with it, Mill read for 
the second time Sir J. Herschel’s Discourse on the Study of Natural 
Philosophy, which had appeared in London in 1830. Mill 
then added some passages to the theory of reasoning in the 
second book, and completed the greater part of the theory 
of induction. At this time he studied the Positivism of Auguste 
Comte and became indebted to him for the inverse deductive 
method presented in the eleventh chapter of the third book of 
the System. In 1838 Mill came to recognize as realities what he 
calls kinds in nature, objects whose ultimate properties are 
_ indefinitely numerous. And this led to the modification of 
some parts of the first book. He completed the fourth book at 
this period, and began a recomposition of the entire work. 
During the rewriting appeared Whewell’s Philosophy of the 


Indictive Science, and Mill was again assisted by the views of 


’The revival of the study of logic in England dates, according to Lindsay, 
from 1826. Cf. Lindsay’s Translation of Ueberweg’s System der Logik, 
Appendix A, London, 1871. 

2Cf. Whately’s Elements of Logic, pp. 182 ff., Louisville, Ky., 1854. 
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his antagonist. In 1841 the book was ready for publication, 
but did not finally appear until 1843. 

Thus Mill was engagegl in the actual labor of composing the 
System for a period of about ten years, his patience and courage 
being amply manifest in the book’s thorough penetration into 
minute details, in its abundance of clear and thoughtful dis- 
tinctions, and in its lucidity of style and richness of illustration. 
One cannot approach the work without feelings of profound 
respect for its author, both on account of the logical ability 
which he shows and on account of the great candor and simplicity 
which speak from every page. 

In this brief sketch one recognizes the writers who have 
influenced Mill’s views of induction most profoundly, viz., 
Whately, Herschel, Comte, and Whewell. 

This is the first part of a study of Mill’s theory of induction 
which is to appear in two parts, the first of which is historical 


and expository, while the second is to be critical and evaluating. 


PAF ot. 


EXPOSITORY OUTLINE OF MILL'S THEORY. 


GENERAL DISCUSSION. 
SECTION I. 


I. Definition and Nature of Induction. ‘‘For the purposes 
of the present inquiry,’ writes Mill’, “‘induction may be defined, 
the operation of discovering and proving general propositions.” 
The principles and rules of inference are the same whether we 
infer general propositions or individual facts; a complete logic 
of the sciences will therefore be a complete logic of practical 
business and common life’. 

“Induction, then, is that operation of the mind, by which we 
infer that what we know to be true in a particular case or cases, 
will be true in all cases, which resemble the former in certain 
assignable respects. In other words, induction is the process by 
which we conclude that what is true of certain individuals 
of a class is true of the whole class, or that what is true at cer- 
tain times will be true in similar circumstances at all times.*” 
Mill assumes that the classification of ‘‘particulars’’ has been 
completed before induction begins, the latter having as its aim 
simply general rules or laws. In both respects, the author 
has followed the example of Herschel and Whately. ) 

“Induction, as above defined, is a process of inference; 
it proceeds from the known to the unknown, and any operation 
involving no inference, any process in which what seems the 
conclusion, is no wider than the premises from which it is drawn, 
does not fall within the meaning of the term’.”’ 


‘System, p. 208. 

We beg to be excused for obvious reasons from using quotation marks 
for every phrase or clause which in Part I have been transcribed from Mill. 

‘System, p. 210. : 


‘Mill distinguishes and rejects three processes which aré 
erroneously called inductions: (1)Where the conclusion merely 
sums up the observations of the premises, the so-called ‘‘perfect 
induction” of Aristotle? (éraywyy), reasserted in modern times 
by several logicians®. To this process Bacon applied the ex- 
pression, wductio, per enumerationem simplicem, ubi non re- 
peritur wnstantia contradictoria. Mill also includes here many 
apparently inductive processes in mathematics, (e.g.) Newton’s 
discovery of the binomial theorem, by examining successively 
a number of powers of a binomial. 

(2) All mere deseriptions in general tetms of a group of 
phenomena which have been examined, (e.g.) Kepler’s dis- 
covery of the elliptical orbit of Mars. Mill asserts, however, 
that this conception was an induction in so far as it assumes 
that the intervening points between the positions actually 
observed by Kepler coincide with the elliptical figure; and 
again, in so far as it assumes that the planet always moves 
in this orbit. 

(3) The mere ‘“‘colligation of facts’? Whewell regards as 
the whole of induction. The fundamental difference between 
PVaeviewmand stvat) Oly Mill ‘lies (in thesdenial that ¢the 
conception resulting from induction is a conception of any- 
thing existing in the facts themselves. “It is the work of 
thought in the constitution of facts,’’ writes Green‘, “which 
Whewell really has to assert as against Mill.” The difference 
lies in their view of what constitutes a fact. With Mill the 
fact is the thing observed, the observation being an “‘abstrac- 
tion’ which, when generalized, becomes an ‘“accident’’; the 
idea is a copy of the reality, but the copy is but partial until all 
reasoning and perceptual processes are complete. Whewell’s 
fact, like Kant’s impression, is simply the manifold of experience. 
The thing does not exist until the mental colligation is complete. 
“The particular facts are not merely brought together,’’ writes 


1My comments on Mill are chiefly historical, but intended only for 
exposition. To give Mill’s antecedents in detail would demand a special work... - 

2Analyt. pri., II, 23, 68b, 27; also Analyt. poster., II, 23. 

8Descartes, Regulae ad directionem ingen, 2, 3, 7; Ueberweg, System 
der Logik, p. 426, Bonn, 1882; Jevons, Principles of Science, p. 146, London 
and New York, 1877. 

4T, H. Green, Works, II, p. 285, London, 1886. 
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Whewell', ‘but there is a new element added to the combina- 
tion by the very act of thought by which they are combined.” 
Whewell’s theory is obviously based upon a Kantian view 
of the nature and limits of knowledge. He stood in opposition 
to the philosophic thought of his time in England; he asserted 
the difference between necessary and contingent maxims, 
regarding the former as involved in the innate constitution of 
the mind, the latter, as derived from experience. Mill, on 
the other hand, attacked this distinction denying the existence 
of any such innate maxims. Colligations are for him, mere 
descriptions, all of which may be varied to almost any extent 
without becoming thereby false. Whewell maintained that 
(e. g.) the different conceptions of the movements of the solar 
system which have been constructed from the time of Ptolemy 
until the present are equally true to the facts, and that they 
are all more or less completely reconcilable with the Newtonian 
hypothesis. 

The induction theories of Bacon, Herschel, and Mill assume 
from the first that there exists an objective order of things 
in nature whose relations to each other it is the aim of science 
to discover. These things are supposed to be already known, 
described, and classified before induction begins. Classification, 
like hypothesis and description, is, according to Muiull’s view, 
subsidiary to induction. Mill agrees with Bacon that general 
knowledge proceeds from the particular to the general, but the 
particular is in this case, as Bradley has shown, not the absolute 
particular, but a universal of indefinite extension. 

Mill accepts the ancient distinction between substances 
-and accidents?—the distinction revived by Hobbes—substitu- 
‘ting the word attribute for accident. Like Hobbes’, he defines 
the properties of objects as the powers by which they excite 
sensations‘ in us. Muiull’s immediate antecedent in the doctrine 
of attributes, in the form in which he maintains it, was, how- 
ever, Thomas Brown. This common-sense philosopher taught 
that all we know about the external world consists of feelings 


‘Novum Organum Renovatum, 1858, p. 72. Philosophy of Discovery, 
1858, p. 256. 
2 System, pp. 52-58. 
’Hobbes, English Works, Vol. I, p. 103, London, 1839-45. ‘‘An accident 
is that faculty of any body by which it works in us a conception of itself.” 
4System, p. 59. 
IO 


of resistance, externality, and extension, combined into one 
state; but our intuitive belief in the causal principle compels 
us to postulate a reality behind and giving rise to these feelings. 
Although Mill does not assert that the principle of causation 
is intuitive in exactly the same sense as Brown!', he assumes an 
outward cause of our feelings as also an outward reality of the 
causal nexus. The assertion of an outer reality is fundamental 
in Mill’s view, the objective view of experience being held in the 
foreground of the System. Now, although Mill’s chief philo- 
sophical antecedent was James Mill, who, in turn, was a close 
follower of Hume’, to whom alone the doctrines of J. S. Mill 
are usually referred, we should like to emphasize throughout 
this essay the influences of such writers as J. Herschel, Thomas 
Brown, and the Kantians, Sir William Hamilton and Dean 
Mansel. 

Induction, with Mill, is a process of proof, 7. e. of establish- 
ing general rules of succession or causation by a process of ob- 
serving “‘facts.’’ Some consider it his greatest service that he 
distinguished between discovery and proof (Bain e. g.). But it 
should not be forgotten that the “‘particulars,”’ upon the obser- 
vation of which proof is based, are, in fact, universals. ‘ Mill’s 
assertion that the conclusion of induction or of a process of 
abstraction and generalization, if correct, is always a copy of 
that which exists in the facts themselves*, must be interpreted 
in the light of his view of particulars. To avoid the apparent 
petitio princepw involved in the ancient conception of the syl- 
logisms, Mill substitutes the theory that “all reasoning is from 
particulars to particulars‘.’”’ The child concludes from having 
once burned its hand that it will be burned again if it ventures 
too near the fire. Mull even attributes the process of inferring 


‘Brown stands midway between the Intuitionists and the later analytical 
school of Associationists. Side by side with his principle of association or 
suggestion, he retained certain intuitive elements without giving an account 
of these from an associational point of view. Mill, of course, stands some- 
what nearer the later school of Associationists. 

*Mill’s relation to Hume is further discussed in Part IT. 

3System, p. 216. 

‘Mill believes himself the Buitbe of this view; but there are anticipations 
- of it as far back as Locke: cf. Essay, IV, 7, $41; also IV, 17, §§4-8. The 
theory was accepted also by Herschel, Whewell, and Bailey: cf. the latter’s 
Theory of Reasoning, Chap. IV. 
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from particulars to the lower animals. ‘‘Not only the burned 
child, but the burned dog dreads the fire'’ The basis of all 
general maxims is particular experiences, but the question arises, 
what right have we to argue from facts observed to those unob- 
served; and Mill answers that the law of the uniformity of 
nature gives us this right?. Both induction and deduction are 
based upon this principle. But this concerns the next topic. 
Il. The Ground of Induction; the Law of Universal Causa- 
tion. All inference, consequently all proof, is of the nature of 
induction’ at bottom. Every induction assumes, as its ground, 
the uniformity of nature, without which all reasoning would be a 
meaningless jargon. The mind has an instinctive conviction 
that the unknown will resemble the known, and this convic- 
tion is called by Mill a habit, an intuitive belief, and an instine- 
tive tendency to infer the future or unknown from the past and 
known. This conviction does not, however, dispense with the 
necessity of proving that the law of causation is uniform. 

In synchronous phenomena the laws of space and number 
are most general, the former being also laws of successive phe- 
nomena. ‘These might serve as bases of induction, were it not 
for the fact that laws of space and number cannot be used to 
test any laws except those of space and number. Successive 
phenomena themselves obey a law as general as those of time 
and space, viz., the law of universal causation, or the uniformity 
of nature. Mill seeks to prove the truth of this major premise 
of every inductive syllogism by the previously experienced and 
more obvious uniformities of nature‘. The more obscure laws 
of nature are brought to light by means of it; but many obvious 
laws, such as food nourishes, fire burns, etc., were assented to 
as facts of experience long before the uniformity of nature was 
thought of. Some writers, as ,\Whewell, maintain that we are 
compelled by the constitution of the mind to look at things from 
a general point of view and to grant the truth of this universal 
law. This view is made the object of incessant attack through- 
out Mill’s writings’. Others refer the principle to association, 


% 


1System, pp. 142, 143. 
2Tbid., p. 158. 

3Ibid., p. 148: 
‘Contrary to the rejection of this method by Whately. 
°Cf. (e. g.) Autobiography of J. S. Mill, p. 226. 
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but Mill does not advocate this view, although naming the law 
a “habit.’’ Mill speaks of this theory as an inductio per enwmera- 
tionem simplicem, but he evidently does not mean by this ex- 
pression the “perfect induction’? of Aristotle’, Descartes, and 
others. Mill thinks the evidence for this principle is, on the 
whole, much stronger than for any other law of suecession. By 
making it the standard for all laws, we make it the measure of the 
strength of law in general. Induction has to prove that any par- 
ticular uniformity rests upon the same evidence as this general 
uniformity, and thus give to all laws the strength of this strong- 
est of all. Mull thus wishes to make experience its own test. 

Mill defines the cause of any phenomenon, temporarily, 
as “the sum of.all its conditions’; and proceeds to limit his 
definition. It is unnecessary to name the negative conditions 
of a phenomenon, as they are understood when the positive 
conditions are given; likewise, the most of the positive condi- 
tions are understood when one alone is named. What is this 
one condition? Mill, like Herschel, rejects the distinction 
between agent and patient as unessential. Nor can, we regard 
as a cause that phenomenon which immediately precedes the 
origin of the effect; for there are invariable successions which 
are not causal. Mill premises the following, ‘“‘when in the 
course of this inquiry I speak of the cause of any phenomenon, 
I do not mean a cause which is not itself a phenomenon. I 
make no researeh into the ultimate or ontological cause of 
anything’.”” In fact, Mill speaks of certain events’ as causes, 
quoting from Herschel to sustain this use of the term. 

Mill again defines cause as ‘‘that antecedent which a phenom- 
enon invariably follows.” But this does not mean “invariably 
has followed?’’; it is rather that phenomenon, which, ‘‘as long 
as the present constitution of things endures,’ it always will 
follow. This is what writers mean by the word necessary, Viz., 
the phenomenon will follow, ‘“‘whatever supposition we make 
as to all other things’’; this, again, being equivalent to ‘“‘un- 
conditionally” or ‘‘subject to none but negative conditions‘.’’ 
Cause, then, is that antecedent which a phenomenon invariably 
and unconditionally follows. 


1Further reasons for this opinion are given in Part II. 
*System, p. 236. 
3Ibid., p. 247. 
4Tbid., p. 245. 
ES 


In the idea of making one of ‘the strongest uniformities 
of experience the standard to which to bring other uniformities, 
Mill has, it is true, remodeled Hume’s idea of testing the weaker 
associations by the stronger. Moreover, in the conception of 
causation as invariable and unconditional consequence, he is 
anticipated by Hume’s notion of invariable consequence, which, 
in his view, is such a relation that ‘‘had the antecedent not been, 
the consequent never had existed.” The differences between 
Mill’s view and that of Hume become clear, when we consider 
the assumptions with which they start. As the discussion is 
somewhat too long to be introduced here, we shall leave it for 
Part II, contenting ourselves with the assertion that Mill has 
so transformed the old view of Hume that it comes to have a 
different value for knowledge. 

Notwithstanding the severe attacks of Jevons, it seems 
to be well established that one of Mill’s greatest services to logic 
was in emphasizing causation as the warrant of all induction. 
The theory of knowledge of Hume and James Mill, in so far as 
it grounds a theory of scientific method, found its culmination 
in Mill’s conception of the ground of induction. It is the only 
ground possible to the individualistic, psychological theory; 
and in Mill the weaknesses of the old view have begun to show 
themselves too plainly.. Mull himself takes into his system 
enough of the a priort view to render his theory of induction 
plausible. 

But Mill has simply given expression to a presupposition 
which underlies the views of Herschel!. The method of verify- 
ing induction, proposed by the latter, consists in ascertaining 
whether the “law of cause’’ is universal, by extending its ap- 
plication to cases originally not contemplated. This implies 
that, in Mill’s language, weaker laws are to be strengthened 
by showing that they rest upon the same evidence as the law of 
universal causation. Herschel again anticipated Mill in the 
conception of the origin of the law of uniformity of nature. 
Mill regards it as a habit of expecting that what has occurred 
' once or more times will be found to occur again under like con- 
ditions. Similarly, Herschel? speaks of the first impressions 


'Discourse on Natural Philosophy, pp. 164-181, London, 1830. 
2 bid,, Pe 30. 
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of childhood as teaching us that things do not succeed each 
other at random, but according to universal rules. ‘The know- 
ledge that nature has gone on uniformly for ages impresses us 
with a strong expectation that it will continue to do so; “and 
thus our notion of an order of nature is originated and confirmed.”’ 
“We have thus pointed out to us, as the great and indeed the 
only source of our knowledge of nature and its laws, experience; 
by which we mean not the experience of one man only, or of © 
one generation, but the accumulated experience of all man- 
kind in all ages, registered in books or recorded by tradition'.”’ 
The view of Mill and Whately goes beyond that of Herschel 
in that they saw and brought to logical consciousness the petitio 
principu involved in induction and offered the law of causation 
to remove it. This ground of induction could be no other, with 
Mill, than a law coextensive with and based upon experience. 
In short, the law of universal causation is the only ground of 
induction ‘possible to his view, and the method of procedure 
‘founded upon it is the only possible form of trustworthy induc- 
tion. But, as remarked above, Mill uses the term induction 
in a manner ‘too indiscriminate. 

Mill’s relation to Comte is given in the former’s essay 
on “Auguste Comte: Cours de la philosophie positiv®.”’ Like the 
view of Whewell, Comte’s conception is regarded by Mill as 
a theory of discovery. He does not, like Whewell, regard the 
inductive hypothesis as proven when it explains the facts. He, 
on the contrary, condemns all scientific hypotheses, which, like 
that of a light-ether, do not admit of direct proof and are accepted 
merely on the strength of their ability to explain phenomena. 
It must be shown that the hypothesis not only agrees with the 
facts, but also that its negative does not agree with them. 
Mill regards this as still insufficient; it merely describes the 
process of seeking and discovering hypotheses. Mill still asks, 
How may we know that we are right? Comte does not seem 
to admit the possibility of a criterion of inductive procedure. 
Mill maintains that Comte is led astray by a false view of the 
object of scientific inquiry The latter wishes to banish from 
the scientific vocabulary the word cause, speaking only of laws 


1Discourse, p. 76. 
2Mill’s Werke, German by Gomperz, Vol. 9, p. 39, Leipzig, 1873. 
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of succession and making no distinction between such laws 
and Kepler’s elliptical conception of the orbit of Mars, between 
the succession of day and night and the revolution of the earth 
which causes it. The causes which Comte objects to are, how- 
ever, according to Mill, only such as are not themselves pheno- 
mena; and on this point Mill claims to agree with him. But 
Mill, following Whewell'! and Herschel, distinguishes between 
ultimate and derivative laws of uniformity, the former being 
laws of nature in a strict sense. The latter are only proven 
true when the instances on which the proof rests are of such a 
nature that. the falseness of the generalization would be in- 
compatible with the constancy of causation. “It is therefore 
probable,” writes Mill, ‘‘that M. Comte’s persistent renunciation 
of the word and conception of causation is closely related to his 
inability to apprehend the thought of an inductive logic, since 
it diverted his attention from the only basis upon which it 
is possible to ground such a science.”’ 

Mill claims to agree with Comte that the object of induc- © 
tion is simply relations of succession among phenomena. All 
that we know of the outer world is the relations of similarity 
and succession among the sensations which it causes in us. 
But what, one asks, is the meaning of the word ‘“‘uncondition-- 
ally?’ Its meaning is not far to seek. Such expressions as, 
“as long as the present constitution of things endures” and 
“whatever supposition we may make in regard to all other 
things’ define this word unmistakably. The word condition 
. implies a “‘constitution of things’? separate from the individual 
mind; and unconditionalness is impossible short of the entire 
system which Mill names ‘“‘the constitution of things.’ The 
sum of all the conditions of a phenomenon can thus be regarded 
as including in it the entire contents of the scientific universe. 
Thus, while Mill knew how to detect the weakness of the usual 
metaphysical conception of cause as a substance which works 
upon its effect in some mysterious way, he has not kept him- 
self free from that form of the substance conception of causation 
which rests upon the conception of conditions. When com- 
bined with the objective view of nature which dominates 


‘Mill objects to Whewell’s expressions, ‘‘laws of nature’’ and “‘laws oi 
phenomena,” on the ground that all laws of induction are laws of phenomena. 
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in Mill’s logic, this view is open to many of the objections 
which Mill has advanced against the substance-conception 
itself. 

If we ask for Mill’s antecedents in this view, they are not 
far to seek. Herschel disclaims all search after the ultimate na- 
ture of causes; but he feels forced to believe in a force exercised 
by one thing over another similar to that which we exert when 
we oppose the movement of one hand with that of the other’. 
All ultimate uniformities among phenomena are due to the dis- 
tinct action of causes, viz., to forces. Causes resolve them- 
selves ultimately into causes of sensation and causes of move- 
ment, both being, in their ultimate nature, inscrutable. There 
is no a priort way of determining what the ultimate phenomena 
are; we regard every phenomenon as ultimate until it is shown 
to depend upon one or more others. Herschel asserts the ex- 
istence, independent of the mind, of causes ‘“‘upon whose exer- 
tion the whole frame of nature depends,’ just as clearly as he 
asserts the inscrutableness of their ultimate natures. Thus, 
the phenomenal limit of knowledge, asserted by Mill, as also 
his transgression of that limit, are both clearly present in Her- 
schel’s smaller work. 

The purpose of Mill, in writing the System, was not, as is 
usually supposed, to construct a theory of method for the 
natural sciences, but merely to introduce the exactness of the 
method of natural philosophers into the domain of the, by him, 
so-called “‘moral sciences.’’ Mill intended his logic as a pro- 
paedeutic to the study of these sciences; considering it a great 
defect in the writings of Adam Smith, Bentham, and Hobbes 
'upon political and economical subjects that they totally lack 
an exact method. The assumption that experience can be 
objectively grounded does not enter into the domain of the moral 
sciences. These are based upon the science of immediate ex- 
perience, viz., upon psychology, in which the conception of 
force of Herschel is as useless as his conception of conditions 
is indispensable. Mill is therefore all the more ready to agree 
with Comte in rejecting from his view of causation Herschel’s 
idea of force as a mysterious working of one thing over another 
and in defining cause as “invariable antecedent.’’ It was 
his service. to see, however, that all scientific procedure is based 


1Miscourse, pp. 91, 92. 
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upon the assumption that experience, both mediate and im- 
mediate, admits of being grounded, 7. e. upon the law of con- 
ditions or, as he says, of causation. The rigid objectivism 
of his entire theory compelled him to identify the condition 
of a phenomenon with some antecedent of the same in the 
phenomenal stream of experience. Three elements) enter 
therefore, into Mill’s idea of causation, viz., objectivity, time, 
and the law of conditions. His identifying the law of universal 
causation (conditions) with the temporal law of the uniformity 
of nature shows, however, that he himself was not conscious 
of the real import of his view. It is, in a high degree, probable 
that Herschel’s conceptions of force and of causal agents still 
lingered in Mill’s mind as he chose unconditionalness as the 
mark of differentiation between derivative and ultimate uni- 
formities of nature’. Muiull’s view of causation is not purely 
“sensational” (as Lindsay asserts): he gives to the causal prin- 
ciple a place and function in experience very similar to that 
which the a priortlists? ascribe to it; although at the same time 
denying that it is a@ proorr, In any case, it is, with Mill, pri- 
marily, a principle of nature which in no way depends upon 
the mind, the subjective conception ‘of it | being, (mere 
the ‘‘copy’”’ of the objective fact?. This will be clearer if we 
consider some of the elaborations of the above view which 
Mill offers. 

III. Laws of Nature. Every phenomenon is both an 
effect and a cause, and there are no causes which are not pheno- 
mena. Mill speaks of Leibnitz, who considered it self-evident 
that all physical causes, without exception, must contain in their 
own nature something which makes it intelligible why they are 
able to produce their effects. He even demanded some efficient 
physical antecedent as the bond of connection between voli- 
tion and its effect. Others regard volition as an exercise of force 
in the direct causing of movement, and as the type of all causa- 
tion. Still others, this time among the Cartesians, conceive that 
mind and matter cannot act upon gach other, and that the 


1Cf. System, pp. 244, 245. 

-Reid, Stewart, and Brown all regarded the ‘‘law” as intuitive, while 
denying that we have any knowledge of anything beyond the temporal 
relation of succession among objects of experience. 

*System, p. 216, lines 21 and 22 from below. 
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divine will must interpose, upon occasion of the human will, to 
produce the resulting movement. This inconceivability of the 
action of a cause upon the effect grew upon their minds until 
the deus ex machina was ultimately appealed to as the producer 
of a spark when flint and steel strike together, and as the sole 
efficient cause of the breaking of a falling egg. All of these 
conceptions of causation are rejected by Mill. Volition is, to 
him, not the cause of the movement which follows it; as many _ 
steps of causal succession intervene between the mental state 
and the movement. In fact, the capacity of movement, ‘as a 
result of volition, has to be learned by every man by experience; 
just’ as “the fact of ‘paralysis must ’'so be ‘learned. ’' Certain 
“feelings’” are followed by movement, and this is volition. As 
to the law of conservation of force, Mill concludes that it does 
not, in the least, affect his view of causation; because ‘‘the mani- 
festations which the theory regards as modes of motion are 
as much distinct and separate phenomena, when referred 
to a single force, as when referred to several.’’ 

Distinguishing between efficient and physical, or mechan- 
ical causes, Mill takes only the latter into consideration. Effi- 
cient causation is a pure abstraction of thought; ‘‘volition is 
not an efficient, but simply a physical cause. Our will causes 
our bodily actions in the same sense, and in no other, in which 
cold causes ice or a spark causes an explosion of gunpowder. 
The volition, a state of our mind, is the antecedent; the motion 
of our limbs in conformity to the volition, is the consequent?.’’ 
Mill does not, however, conceive of causes as events. ‘‘There 
is no doubt a tendency .. . to associate the idea of causation 
with the proximate antecedent event, rather than with any of 
the antecedent states, or permanent facts, which may hap- 
pen also to be conditions of the phenomenon’.” The falling 
- of a body is thus attributed to a force or attraction exerted 
by the earth. But, as any of the innumerable conditions of 
a phenomenon may, any or all of them, upon occasion, com- 
pletely accord with the notion of causation, this tendency to 


’'The word feeling is used by Mill, as also by Herbert Spencer, to designate 
“everything of which the mind is conscious.”’ For definition, cf. p. 48, System. 

>System, p. 256. 

3Ibid, p. 239. 
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signalize an antecedent event, and, where none is at hand, to 
postulate one in the conception of force is unwarranted’. 

Not all laws are laws of nature, as not all uniformities are 
ultimate or unconditioned. The general uniformity of nature 
is the result of the coexistence of many particular uniformities. 
If Disalways found with A, Ewith B,and F with C; then with DE 
will be found AB, with DF, AC, with EF, BC, and with DEF, 
ABC. The last four uniformities can be predicted if the first 
three are known. ‘These are, properly speaking, laws of nature 
or of causation. Laws of nature are the fewest and simplest 
assumptions from which all the uniformities in the universe 
might be deduced. The problem of induction is to determine 
what the laws of nature are and how they may be followed out 
to their results. 

It continually happens that several different and indepen- 
dent phenomena are all found to depend upon one and the same 
agent, and the “purpose to which the phraseology of Properties 
and Powers is especially adapted, is the expression of this sort 
of cases.”’. The different effects are ascribed to different proper- 
ties of the same cause. 

In the same way one is led back to “permanent causes’’ 
or original natural agents which have subsisted ever since the: 
race existed, and probably, for an enormous time previous. 
“Thesun, the earth, the planets, with their various constituents, 
air, water, and other distinguishable substances of which nature 
is made up, are such Permanent Causes.’’ Moreover, these per- 
manent causes may be events as well as objects, such as the 
rotation of the earth, the ebb and flow of. the sea, ete. ‘‘We 
can give no account of the origin of the Permanent Causes 
themselves... More than this, we can discover nothing 
regular in their distribution itself; we can reduce it to no uni- 
formity, tonolaw . .. The coexistence, therefore, of Primeval 
Causes ranks to us among merely casual concurrences; and all 
those consequences, or coexistences, among the effects of such 
causeé, which, though invariable while those causes coexist, 
would, if the coexistence terminated, terminate along with it, 


1Mill’s view, at this place, would exclude the idea of cause as an antece- 
dent Evetgniss of Wundt’s Logzk; although he includes more than the view 
of Wundt in his criticisms. 
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we do not class as cases of causation, or laws of nature'.”” The 
state of the whole universe at any moment is the consequence 
of its state at any previous moment. If any particular state © 
of the entire universe. could ever recur, all subsequent states 
would return also, and history, like a circtlating decimal of 
many figures, would repeat itself. 


Jam redit et virgo, redeunt Saturnia regna . 

Alter erit tum Tiphys, et altera quae vehat Argo 
Delectos heroas; erunt quoque altera bella, 

Atique vterum od Trojam magnus mittetur Achilles”. 


If we knew the original collocation of primeval agents, together 
with their laws, we could Write the history of the universe begin- 
ning with this collocation. The unwillingness of the mind to 
rest satisfied with this result of science, its dissatisfaction with 
the mere fact of succession among phenomena, its anxious 
inquiry why they succeed, are survivals of the original fetish- 
ism of the infancy of the race. The question is merely one 
of familiarity; if we were more familiar with the physical 
successions of nature than with our own volitions, we could 
consider these primordial agencies as adequate explanations 
of nature. 

The truth is, our knowledge is limited in two directions; 
we neither know all the properties of certain great classes of 
objects, nor the original collocation of primeval agencies in 
nature. Objects which differ from each other by an unknown 
number of properties, Mill designates “‘kinds.’”’ The coexistence 
of the properties of kinds cannot be reduced to any law of causa- 
tion. Moreover, as the known order of nature depends upon 
the original collocation of primeval agents, and upon the co- 
. existence of the properties of kinds appearing among these 
agents, we are not warranted in assuming that the laws of nature, 
ascertained by us, hold also for remote parts of the universe, 
where the same original collocations may not have existed. 

The conception of nature which underlies Mill’s theory 


/ 


1System, p. 249. 
*The quotation was probably taken by Mill from Mansel’s Prolegomena, 
showing his*familiarity with this work. 
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of induction arose, on the one hand, from the mechanical view 
which, since the time of Descartes, has, in one form or another, 
dominated modern physics; and, on the other, from the pheno- 
menalistic view of nature which Hume founded, and which Comte 
sought to develop into a theory of scientific method. Descartes 
sought to explain natural phenomena by the pressure and 
impact of minute material particles alone. The quantity 
of matter and motion in the universe remains constant, mo- 
mentum being equal to the product of the mass into the velocity’. 
Descartes rejects from the field of natural investigation what 
he calls causae finales, corresponding to the rejected ‘“‘efficient 
causes” of Mill, and seeks to confine his views to mechanical 
causes (causae efficientes). The latter correspond to Mill’s 
physical causes. So far Muill’s view «possesses the general out- 
line of the Cartesian, but there are great differences in detail, 
as will be evident directly. With the rise of the Copernican 
conception of the universe, Descartes’s vortex-theory of the 
origin of the heavenly bodies was rejected. Likewise, after 
Galileo’s discovery of the laws of motion, and still more, after 
Newton’s application of the same to the movements of the 
heavenly bodies, Descartes’s “‘pressure-and-impact’’ theory of 
the nature of matter was displaced by Galileo’s conception of 
forces as the causes of motion among the particles of matter. 
From this time forth Descartes’s formulation of the constancy 
of matter and motion in the universe was altered. That the 
quantity of matter remains constant is acknowledged; but not 
that the quantity of motion does so. In place of the latter 
theory, we have the constancy of the kinetic and potential 
energy in the universe’. 

It is this conception of nature which underlies the Dvs- 
course of Herschel, who was himself one of the foremost investi- 
gators of his day. His conception of causation implies things 
and forces, neither of which are given in the phenomenal stream 
of experience. We cannot, however, inquire into the inner 
constitution of these causes; all that we know being the forces 
by virtue of which matter gives rise to both sensation and 
motion’. 


'Principia philosophia, I, $36. 
?Helmholtz, Erhaltung der Kraft, Berlin, 1847. 
3Discourse, p. 90. 
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For Mill, who is seeking a conception of causation which 
will be applicable to the ‘‘moral’’ as well as to physical sciences, 
this conception of force is merely an abstraction, which can only 
be said to exist in nature by hypostatizing our own states of 
consciousness, a process very similar to the original fetishism 
of the race. According to Comte, this conception of causation 
as force, belongs to the second or metaphysical stage in the 
development of the race toward pure scientific knowledge. Mill 
does not see that his own objective view of nature, when com- 
bined with his view of causation as a law of conditions, implies 
asystem of nature but a short step removed from the sub- 
stance conception itself. In addition to this, Mill follows Brown 
in his definitions of body and attribute, the former resembling 
Hobbes. For Mill, body is simply ‘‘the permanent possibility 
of sensation;’’ Hobbes simply took the other alternative upon 
which to base his view. Body is, for him, that which is 
destitute of sensuous qualities, and exists independent of 
consciousness, coextended or coexistent with a certain portion 
of space. 

From the standpoint of his sensuous view of experience, - 
there remained for Mill only the temporal relation of succes- 
sion between sensuous complexes, as the category under which 
causation must be subsumed. Brown sought to avoid Reid’s 
objection to the definition of causation as invariable sequence, 
that, namely, day should, according to this definition, be the 
cause of night, by saying it is that invariable antecedent which 
immediately precedes the effect. Mull, with the same end in 
view, starts with the word necessary or unconditional and again 
does not see the true import of his departure. We expect the 
consequent to follow, because of the habit of expecting nature 
to be uniform. Thus far, Mill has not advanced beyond Hume; 
but he, further, regards every true statement of a causal rela- 
tion as simply a copy of something existing in nature indepen- 
dent of the mind; unconditional sequence must, therefore, be the 
mark of an objective order of things. Defining objects as the 
“permanent possibility of sensation,’’ or, as that which has 
power to cauge sensations in us, it is impossible to conceive a 
purely phenomenal relation of unconditional succession between 
them; and from this point of view, it is impossible to say what 
-Mill’s conception of nature is. 


From Mill’s ideas of kinds and of permanent agents, it is 
clear that the complexes of sensation which his psychology 
reduces to subjective states are assumed to be objective through- 
out his theory of induction—a point in which he again follows 
Hobbes. It is the naive conception of experience with which 
this theory starts; and here one recognizes unmistakably the 
influence of Locke and Bacon. As later in the Principles of 
Psychology of Herbert Spencer, so also here, feelings and sub- 
jective states are not only the copies of objective things, they 
are the objective things themselves—a confusion which began 
in Locke’s conception of simple ideas or of impressions of the 
outer sense, and which is common to the entire movement of 
sensational empiricism. In Miull’s conception causation is 
primarily a law of those complexes of sensation which, by the 
common understanding, are conceived as objectively real and 
named things; it has become, through experience, a habit of 
‘thought and a warrant for inductive inquiry. It is the object 
of induction to justify this habit by tracing it back again to 
its source. The law is valid only for the experience upon which 
it rests. Mill does not, lke Whewell and the intuitionists, 
assert that it is absolutely universal, or that the mind necessa- 
rily conceives of experience as obeying thislaw. The present order 
of phenomena must therefore be considered causal, except in so far 
as it can be traced to different properties of the same primeval 
agent. The laws of the actions of primeval agents cannot 
be fewer than the simple sensations or ultimate states of con- 
sciousness; and here, again, we recognize Herschel’s influence. 
According to him, the number of causes of sensation arid 
motion is the smallest possible number of ultimate laws. 

IV. Uniformities which are not laws of Nature grow out of, 
and depend upon, the combination of natural causes. There are 
very few effects the production of which depends upon the pres- 
ence of one cause alone. Their combination may take place 
in such a manner that each cause produces a distinct part of the 
total effect; or, the different causes may combine to produce 
a new substance, in which no trace of the combining elements can 
be found. The former, which he designates the law of composi- 
tion of causes, is the type of combination common to the entire 
field of mechanical activities; the latter, to chemistry and the 
science of living tissues. The former type Mill regards as 
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the rule, the latter, as the exception in nature. The principle 
of the proportionality of effects to their causes is considered by 
Mill as ‘‘a mere instance of the general fact that mechanical 
forces are subject to the law of composition.” It holds there- 
fore only for the mechanical type of combination of causes. 
If a force equal to one hundred weight will raise a certain body 
along an inclined plane, a force equal to two hundred weight 
will raise two bodies exactly similar, and thus the effect is 
proportional to the cause. 

As progressive effects and the combined action of causes, 
Mill considers those phenomena which result from the continued 
addition of an effect to itself. Motion at each instant is consid- 
ered’-the' result’ of ‘motion at the préceding instant. The 
cause is frequently permanent, and, in such cases, there is really 
operating a composition of causes, each of which produces its 
own effect. The effect may, however, in its successive stages, 
change in quality as well as in quantity, and thus arise uni- 
formities which are not laws of nature. 

Such uniformities are empirical laws. They are simply 
unexplained regularities which are known to exist. Their 
explanation consists of the ultimate laws upon which they 
depend. A few ultimate laws may give rise to an indefinite 
number of empirical uniformities, including (1) those between 
different effects of the same cause; (2) those between effects 
and remote causes; and (3) those between causes which act 
together and produce a compound effect. But empirical laws 
in general rest upon ultimate laws together with the manner: 
of coexistence of the primary agents of the universe. This 
collocation, as above said, cannot be reduced to any law, 
and hence empirical laws, as such, are not to be extended 
beyond the time, place, and circumstances in which they are 
observed. 

The question arises, how are empirical uniformities to be 
recognized? First, the mere observation that a given pheno- 
menon has always accompanied or succeeded a certain other 
phenomenon cannot be regarded as any more certain than an 
empirical law. Second, whenever there is reason to suppose 
an intermediate step between the antecedent and the consequent, 
the law must be considered empirical. Third, when the antece- 
dent is very complex, its consequent is probably complex also, 
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capable of being resolved into simpler successions; therefore 
the succession is not causal. Of the two kinds of uniformities— 
those known to be unresolved cases of causation, and those not 
known to be cases of causation at all—the latter are empirical 
in the truest sense, and are never to be extended beyond the 
time, place, and circumstances in which they were observed. 
But with the multiplication of such instances, the probability 
that they are true cases of causation is increased; the number 
of instances may become so great that the laws are practically 
certain. This is due to the fact that if only one antecedent 
remains in every instant the same, the effect must have as many 
different causes as there are instances, unless this one antecedent 
be the cause. The question arises, after how many and what 
sort of cases may we conclude that an empirical succession is 
not due to chance? 

Chance is thé occurrence of a phenomenon under circum- 
stances so imperfectly known that we are unable to predict 
its occurrence in the future. Chance can never be said itself 
to produce phenomena. The fundamental question is not, how 
often does a phenomenon occur, but, how often does it occur 
when chance will not account for it? Chance will account for 
one ace in six throws at dice, and, if it occur oftener in a large 
number of instances, we suspect some cause, such as that the 
dice are loaded. Again, if A occur once in two cases by chance, 
and B once in three, they will coexist by chance one in six cases. 
Again, it may occur that chance will partly explain a portion 
of a series of phenomena, but not all. In such cases Mill lays 
down the rule to subtract that portion which may be accounted 
for by chance and consider the remainder as due to causal con- 
nection. In order to calculate the chances of a certain uni- 
formity, we must first be certain that, aside from the effect 
produced by the known law, out of three or more possible events, 
one and only one will happen. Then the probability of any 
one event may be expressed by a fraction whose denominator 
expresses the total number of possible events, and whose nume- 
rator is the number of times this one will occur, while the others 
occur once. The probability of an ace in one throw is 4. Such 
knowledge is simply a numerical statement of the comparative 
frequency of events, and the same knowledge may be acquired 
by slow experience, or, later, by deduction from a knowledge 
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(1) of the causes tending to produce and (2) of those tending to 
hinder anevent. If we know the average number of coincidences 
to be experienced from mere chance as —., for any event, the 
probability that the event will occur n times in succession may 
be expressed saz. If the cause is known, its frequency may 
be computed by this formula and the result, compared with 
facts, will give an accurate conclusion. If the cause be un- 
known, it is necessary to know what proportion of all the coin- 
cidences in nature are casual, and by this average calculate how 
many coincidences in the present case are to be accounted for 
in the same way; all instances above the average tending to 
prove some causal connection. 

As uniformities of coexistence not dependent on causation, 
Mill considers the collocation of ultimate properties of objects. 
General propositions are used to assert that certain properties 
are always found together. Those classes of objects which differ 
from each other by an unknown number of properties are called, 
as we have seen above, kinds. The difficulty in dealing with 
uniformities of coexistence arises from the fact that there is no 
general axiom, like the uniformity of nature, to serve as bases of 
the investigations. The only method of establishing laws of 
coexistence is wnductio per emunerationem simplicem. Beyond 
a certain degree of generality, however, empirical laws become 
laws of nature. 

It is a fundamental principle of logic that the power of 
constructing classes is unlimited so long as there is any differ- 
ence upon which to found a distinction. ‘‘The properties, on 
which we ground our classes, however, sometimes exhaust 
all that the class has in common, or contain it all by some 
mode of implication; but in other instances we make a selection 
of ‘a few properties from among not only a great number, but 
a number inexhaustible by us, and to which, as we know no 
bounds, they may, so far as we are concerned, be regarded as 
infinite'.”’ These two kinds of classification correspond to 
less radical and more radical distinctions in things themselves, 
according to Mill; and one is correct in saying that the former 
classification is made by nature, while the latter is made by 
man for his convenience. The differences between objects are 
made by nature in both cases; but in the former, the differences 
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are of such a kind and number that their recognition as the foun- 
dation of a specific distinction is imperative, whereas in the 
latter, the differences may be disregarded, unless the purposes 
of the present classification require attention to these particular 
properties. In the one case, the ends of language and of clas- 
sification would be subverted, if the difference were disregarded, 
while, in the other, the necessity of taking notice of it depends 
upon our present purposes. Those classes which are distin- 
guished from each other by unknown multitudes of properties 
were the only ones which, by the Aristotelian logicians, were 
considered as genera and species. Differences which extend 
only to a certain property or properties and no further were 
regarded by them as the mere accidents of things. Classes 
which were separated by an indefinite number of properties 
were called kinds. Muli proposes to adopt these distinctions’. 
The ultimate properties of kinds are such as, being given, all 
others may be regarded as causally dependent upon them’. 
The cogxistence of such ultimate properties is empirical. We 
can never be certain that a known property is ultimate, as it 
may be proven derivative by some future discovery, and hence 
it is only ultimate relatively to our knowledge. There is no uni- 
versal law of coexistence, such as the law of universal causation 
for succession, and hence the only method of establishing general 
propositions, expressing coexistence, is induction by simple 
enumeration. Miull’s amendment to the ancient conception 
of kinds lies in his application of the principle of causation in 
determining their ultimate properties. To his assertion of the 
tentative nature of such properties corresponds the assertion 
of Herschel that “we must account every phenomenon an 
elementary or simple one, till we can analyse it, and show that 
it is the result of others which, in their turn, become ele- 
TOTIEA Ty cen: 

Like Aristotle, Mill regards a kind as a principle of clas- 
sification thrust upon the mind by nature; and, like Herschel, 
as an ultimate or elementary conception, connoting the most 
advanced results of inductive research. The first principle of . 
natural classification is that the objects composing the class 
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should have the greatest possible number of properties in com- 
mon, and hence ‘“‘this principle prescribes that every such 
classification should recognize and adopt into itself all distinc- 
tions of kind, which exist among the objects it professes to 
classify’.”’ It does not follow that all the classes in a natural 
arrangement must be of kinds, because ‘‘the distinctions of 
kind are not numerous enough to make up the whole of a clas- 
sification’.’’ The properties according to which objects are 
classified are not those which are causes of many other proper- 
ties, although this would be desirable if it were practicable. 
“The property which is the cause of the chief peculiarities of 
aclassis unfortunately seldom fitted to serve also as the diag- 
nostic of a class. Instead of the cause, we must generally select 
some of its more prominent effects which may serve as marks 
of the other effects and of the cause’.’’ It is not essential to 
the classification that the causes of the marks chosen be known, 
and hence the basis of the classification is always some empir- 
ical law or laws of the coexistence of properties, which rests 
upon induction by simple enumeration. . 
As a rule, Mill seems, in this connection, to use the expres- 
sion nductio per enumerationem simplicem in the Baconian sense, 
equivalent to the “‘perfect induction’’ of Aristotle. But even 
here the meaning of the expression is not unequivocal; for, in 
many places, the simple enumeration referred to is as much, 
or even more, the unconscious experience of children and ani- 
mals as it is the conscious and designed process of the scientific 
mind. In this use it is equivalent: to the process described 
by Aristotle as that through which the praecognita of science 
and art are acquired. According to Aristotle, all deduction 
starts from certain praecognitions which are clearly known before 
the conclusions deduced from them. They correspond to the 
‘Ideas’ of Plato, which in the philosophy of the latter possess 
an ontological reality independent of thought. The prae- 
cognita are not born with the mind, but we possess an inborn 
capacity of acquiring them. Beside perception, the mind is 
capable of memory. Perceptions repeated give experience 
out of which the unum et 1dem, pervading many particulars, 


1System, p. 508. 
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springs up in the mind. By assimilation of the “one and the 
same,’ the mind acquires the principia or praecognita of art 
and science. This process is evidently very similar to Plato’s 
‘“‘reminiscence,’’ and corresponds also to the “‘simple enumera- 
tion’? to which Mill ascribes our knowledge of the law of uni- 
versal causation, as well as the axioms of number and space 
and our original knowledge of kinds. Mill’s kinds correspond 
to the praecognita; they determine the limits and general content 
of the different fields of science. Aristotle says their truth 
cannot be demonstrated by science as they constitute the start- 
ing points of all demonstration. Mull, on the other hand, seeks 
to prove the law of universal causation, while letting kinds and 
the laws of number and space pass without proof. Proof is 
applicable only in determining the ultimate properties of kinds, 
our orginal knowledge of which is assumed from the first. Aris- 
totle did not take up the question as to how far the scientific 
dialectic! (which corresponds in general to the most widely 
accepted modern conception of induction) is able to establish 
the praecognita; and in the same way Mill does not attempt 
to decide how induction is able originally to give rise to distine- 
tions of kind, although he does imply (as seen above) that 
the conception of a kind is continually subject to reform by the 
progressive reduction of the coexisting properties of kinds to 
more ultimate properties’. Mill assumes that kinds are known 
as the starting points of classification, just as much as Plato 
assumed that ideas are known as starting points of allrealscien- 
tific knowledge. It is the same sort of intuitive knowledge 
which Reid and McCosh claim for our entire view of the ob- 
jective world. Mill’s theory of induction is rather asupplement 
than a substitute for the Aristotelian conception of scientific 
procedure. The former consists in ascertaining general rules 
of invariable sequence based upon the principle of causation; 
but the entire domain of the classificatory sciences remains 
subject, according to Mill, to the Aristotelian method of induc- 


‘Topica, 1,1; VIII, 11,14. Dialektik is the process of deducing the conse- 
quences of an assumed proposition, in order, by a comparison of these with 
the facts of experience, to decide as to the truth or untruth of the proposition. 

"This procedure does not, in Mill’s view, affect the classification of objects. 
It is not necessary, in consequence of each new discovery, to revise the latter; 
as such reduction never leads to a new kind. 
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tion by simple enumeration, starting with natural kinds, the 
knowledge of which has been established in the mind through 
experience. 

Mill’s relation to Comte is clearly manifest in his assertions 
that every phenomenon is both an effect and a cause, and that 
the ultimate goal of science is an empirical account of the co- 
existence of primeval agents of the universe. These concep- 
tions are direct conclusions from Comte’s proposition that 
explanation is, in every case, nothing but the subordination 
of particular facts under more general facts’. Both authors 
maintain that science should acknowledge no causes which are 
not themselves phenomena. Comte, however, rejects all investi- 
gation of causes not given in experience, making an exception 
in the case of sound. The movements which produce sound are 
themselves immediately perceptible. His view would exclude 
inquiry concerning the causes of light and heat?. Mill, on the 
contrary, includes such inquiry, being able to make this amend- 
ment by virtue of his view that all induction is proof. What- 
ever can be proven by Herschel’s methods of inductive proce- 
dure®, the canons of which Mill has laid down, may be admitted 
to the body of science. But these are methods of elimination, 
and only applicable in cases where cause and effect are both 
subject.to observation or experiment. He consequently rejects 
all hypotheses, such as that of a luminous ether, where the cause 
itself can never be made the object of experiment. Under this 
class would also properly fall the atomic theory, Galileo’s force, 
and Mayer’senergy. In short, he excludes all search for a ground 
of phenomena which is not itself phenomenal in the sense of be- 
ing amenable to the methods of elimination. The fundamental 
question whether it is permissible to ground a given phenom- 
enon in a cause which is only conceived —and hence the real 
issue between phenomenalism and transcendentalism—is not 
touched upon by either Comte or Mill. Comte gives no reason 
why we should accept Positivism except that science, in the 
course of its historical development, has come to this view of 
things and is approved for it. It was, in fact, impossible for 


‘Cours de philosophie positrv, tom I, leg. 1, Paris, 1864. 
2Cours, tom I, lec. 38. 
3These methods are outlined below. 
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him to establish the necessity of his view, as this could only be 
attained by means of a theory of knowledge—a science, which, 
according to him, is impossible. ‘“Tous les bons esprits re- 
connaissent aujourd’hui que nos études réelles sont strictement 
circonscrites 4 l’analyse des phanoménés pour decouvrir leurs 
lois effectives, c’est 4 dire leurs relations constantes de succession 
ou de similitude, et ne peuvent reclement concernér leur nature 
intime ni leur cause, ou premiére ou finale, ni leur mode essentiel 
de production'.’’ Mill accepts this view of Comte without 
grounding it in his theory of knowledge; but modified, as we have 
seen, by the metaphysics of Hobbes and Thomas Brown. The 
naive realism of common sense underlies the theory of induc- 
tion of Mill. The causes with which science has to do could al- 
ways be perceived if our organs of sense were able to perceive 
them. 


1Cours, tom I, lec. 28. 
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METHODS OF INDUCTION. 
SECTION II. 


I. The one precaution which Mull lays down for the obser- 
vation of facts vs that our facts be really observed and not uncon- 
sciously wnjerred. All that we can be said really to perceive 
is our sensations, and every proposition must necessarily assert 
an inference from these. Description expresses some likeness 
between one sensation and a class of sensations. All measure- 
ments of facts are based upon the axiom, ‘“‘things equal to the 
same thing are equal to each other,” and are simple descriptions. 
The assertions that the earth is an oblate spheroid and that the 
orbit of Mars is an ellipse, etc., are also descriptive inferences of 
this nature, except in the respects already referred to on page 9. 
Observation is a mental analysis of some concrete complex of 
experience; description is a verbal account of the results of this 
process, placing the mind in a much better position for making 
inductions than it was before. 

Analysis is the special separation of a complex phenome- 
non to ascertain the different antecedents and consequents 
among its elements. The problem of induction is to dis- 
cover those which are causal or unconditioned. For the 
solution of this problem the method of observation is con- 
tinued; but now a new engine of research offers itself in 
Lord Bacon’s principle of “varying the concomitants.’’ In 
experiment the elements of a phenomenon are varied in a man- 
ner impossible to observation. When an effect alone is avail- 
able and the problem is to find its cause, experiment is unap- 
plicable; and observation remains the only resource. But, 
having found by observation that a given consequent has a 
certain antecedent, the latter cannot be proven a cause with- 
out reversing the process and producing the consequent by 
experiment. Observation alone can only ascertain coexistences 
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and empirical sequences; it does not suffice to establish causal 
connections’. 

Il. For the purpose of making generalizations, Mull, like 
Bacon in his tables of instances, compares together (1)several in- 
stances in which the succession occurs, or (2) wmstances in, which 
it does not with instances in which rt does occur. The former pro- 
cess, corresponding to the construction of Bacon’s table of posi- 
tive instances, Mill names the Method of Agreement; the latter 
more complicated process is an elaborate formulation of Bacon’s 
experimentum crucis?, named by Mill the Method of Dufference. 
The axiom upon which the former method proceeds may be 
stated: whatever can be excluded from the antecedent, without 
changing the phenomenon, is not connected with it by causa- 
tion. Considering the word cause as equivalent to both the 
words cause and effect, its canon may be stated as follows: 

When two or-more instances of an effect have only one 
antecedent in common, that antecedent is either its cause or 
a part of its cause’. 

We can here compare Herschel’s remarks on what he calls 
the ‘“‘characters (characteristics) of that relation which we 
intend by cause and effect.’’ The first of these he names, ‘‘in- 
variable connexion and, in particular, invariable antecedence 
of the cause and consequence of the effect, unless prevented 
by some counteracting cause‘.’”’ Among Herschel’s ‘‘remarks’’ 
on these characters, the reader will find nearly every thought 
expressed by Mill in his discussion of this method. Notice 
especially, for. this method, the first and second. Herschel, 
however, says that if there be but one point of agreement between 
the antecedents of a phenomenon, the possibility that this is 
the cause becomes a certainty; and,on the other hand, if there be 


‘Aside from Bacon, who follows Telesius in his high estimate of experi- 
ment, and whose principle of procedure is adopted by Mill, the latter is also 
- preceded in most of his thoughts on the general methods of observation and 
experiment by Herschel (Discourse, pp. 75-79). The latter distinguishes 
them as active and passive observation. 

>Novum Organum, Lib. II, Aph. XXXVI. 

’The formulation of canons 1 and 2, is taken with slight modification, 
from McCosh’s Philosophical Serves, 1. 

4Discourse, p. 151. Mill amply acknowledges his indebtedness to Her- 
schel (System, pp. 297 and 305). Mill’s criticism that Herschel’s statements 
are unmethodical is very just. For want of space we can only refer to the 
passages in Herschel’s work. 
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more than one point of agreement, they may be concurrent 
causes'. This last statement is rejected by Mill, who main- 
tains that’ we can never be certain that a given antecedent is 
the cause until we have experimentally eliminated this antece- 
dent and observed whether then the same consequence follows. 
This‘is the second and most reliable of the methods. 

The Method of Difference proceeds on the axiom: What- 
ever antecedent cannot be excluded without preverting the 
phenomenon is the cause or condition. Its canon may be stated 
as follows: If two instances have everything in common save 
one antecedent which is present in the first and absent in the 
second, and if the effect is present in the first and absent in the 
second, then this antecedent is the cause or part of the cause of 
the phenomenon. 

Compare with this, among Herschel’s ‘characters’ of 
the causal relation, the second, “invariable negation of the 
effect with absence of the cause, unless some other cause be 
capable of producing the same effect?.”’ The last qualifying 
clause is more elaborately treated by Mill under the head, 
“Plurality of Causes and Intermixture of Effects,’ of which 
we shall speak below. It is the consideration of such cases 
which led Mill to adopt from Comte the Deductive Method. 
Among Herschel’s “‘observations’’ on the “characters” of 
causation, compare with Mill’s discussion the fourth and 
seventh’. 

The antecedent of an effect is often a combination of phe- 
nomena which cannot be separated experimentally, and in such 
cases the method of difference is not applicable. By a double 
use of the method of agreement, however, we may determine 
what would be the result if the method of difference were 
applicable. This is called the Joint Method of Agreement and 
Difference. Maill’s formulation of the canon of this method is 
as follows: | } 

“Tf two or more instances in which the phenomenon oc- 
curs have only one circumstance in common, while two or more 
in which it does not occur have nothing in common save the 
absence of that circumstance, the circumstance in which, alone, 


1Drscourse, p. 152. 
2Tbid,, p. 1ol. 
3[bid., pp. 153-155. 


the two sets of instances differ is the effect or the cause, or an 
indispensable part of the cause of the phenomenon'.”’ 

Mill’s? fourth method is that of Residues. Its» canon is 
stated by him: ‘‘Subduct from any phenomenon such part as is 
known by previous inductions to be the effect of certain ante- 
cedents, and the residue of the phenomenon is the effect of the 
remaining antecedents.”’ 

Mill’s fifth method, that of Concomitant Variations, assumes 
that wherever a given consequent varies with a given antecedent, 
the antecedent is the cause, or at least connected with the cause, 
of the consequent. 

This method is applicable only where the cause and effect 
are measurable quantities. Owing to the fact that a new 
counteracting agency, or property of the agent concerned, might 
be developed by a further quantitative increase or diminution 
of the cause, the conclusions of this method are not perfectly 
reliable beyond the limits of the observations made’. 

Ill. Plurality of causes and iniermixture oj effects. No 
difficulties have been considered so far except such as are con- 
nected with the investigation of simple phenomena and with 
the nature of the inductive process. Mull next considers two 
facts which render the process far more difficult than it has 
until now appeared: fact 1, the same effect may be produced by 
different causes; fact 2, the effects of different causes are often 
similar or identical. Heat may (e. g.) be produced by elec- 
tricity, friction, combustion, etc. 

It is these circumstances which render the method of agree- 
ment unreliable for ascertaining causal sequences, however 
valuable it- may be for ascertaining empirical laws and mere 
similarities among phenomena. These facts do not, however, 
invalidate the method of difference; for, however numerous 
the causes of a phenomenon may be, we may be sure that one at 


‘System, p. 284. This method obviously amounts to a comparison of 
Bacon’s table of positive, with that of negative, instances. This procedure 
is not distinguished by Herschel from the others. 

*System, p. 285. Herschel’s account of this process is contained in ob- 
servation 9 (Discourse, pp. 1538, 155). 

’System, p. 287. The earlier formulation of Herschel is found in “char- 
acters’’ third, fourth and fifth, and again in ‘‘observations’’ fifth and eighth. 
(Discourse, pp. 151, 152 and 1538, 155). 
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least has been found if it stands the test of this method. If 
A B Cis followed by a bc, and A B by a b, and if the addition of 
C to the latter antecedent again occasions c in the consequent, 
we may be certain that, although we may have examined only 
two instances, C is the cause of c. It follows from the plurality 
of causes that this may not be the only cause. Plurality may be 
discovered (1) in separate sequences, by separate sets of instances: 
or (2):1t may come to light in the course of the attempt to find 
some circumstance in which a number of instances agree. We 
may find that we can eliminate a// the antecedents, that no one 
of them is indispensable to the effect. We may be able by a 
study of these antecedents to ascend from them to some one 
cause which is really operative in all of them; but unless this 
ulterior step be taken, the different antecedents must be set 
down provisionally as distinct causes. 

An intermixture of effects may occur in either of two ways. 
In the composition of causes, each produces its own peculiar 
effect, and the result is the algebraic sum of forces. Such 
composition is typically exemplified in mechanics. In chemical 
action, the causes disappear in the effect which is a new sub- 
stance. For this latter case, the simple inductive methods 
are sufficient; for the composition of causes, where the effect 
is given and the problem is to determine its cause, these methods 
are inadequate. With the difficulties of such cases, deduction 
alone is able to cope. 

IV. The Deductive Method starts with the results of sumple 
inductive processes. The laws of the elements of the complex 
effect, resting upon previous inductions, are combined to com- 
pute the law of the total effect. This is then assumed pro- 
visionally, its consequences being deduced from it and compared 
with the actual effect in order to test its truth. The deduc- 
tive method thus embraces three steps: (1) direct induction 


' to ascertain the laws of the separate agents or elements of the 


complex cause; (2) ratiocination, a process of combining these 
laws and calculating the law of their compound effect. Here 
one is at liberty to make use of all laws of mathematics and 
of all well established generalizations of the particular sciences; 
(3) verification, consisting as far as possible in a second in- 
duction, comparing the real facts with deductions from the 
compound law. 


Mill’s account of this method is almost the same as that 
of Comte except as to the nature of the first step. in addition 
to this we may mention the unsystematic remarks of Herschel 
on “‘the higher degrees of inductive generalization, and on (of) 
the formation and verification of theories'.”’ In investigating 
“such complex phenomena, Herschel points out some elements 
of the deductive process developed by Mull; but Herschel’s 
influence on this point is clearly much less than that of Comte. 

V. The Hypothetical Method suppresses the first of the 
three steps of the deductive method, assuming the laws with which 
ratiocination begins. The final step must amount to a complete 
induction, and we must be sure, to start with, that no false law 
could lead to true results. Mill distinguishes between hypothesis 
in which the cause is known and only the method of its operation 
is a matter of supposition; and those in which the cause is ficti- 
tious, but known to act in a familiar manner. The prime 
condition of a scientific hypothesis is that it be capable of veri- 
fication by comparison with facts—a condition fulfilled in the 
first case, but not in the second. In the former the hypothesis 
is proven if it merely explains the facts, but the cause itself 
must be susceptible of independent proof. In the latter case, 
the only value of the hypothesis is as a guide to suggest lines of. 
experiment which may prove fruitful in discovering the real 
cause. 

This distinction between two classes of hypotheses was also 
made by Comte, who agrees with Mill that the cause, itself 
must be susceptible of independent proof; but Mull criticizes 
Comte for not offering any method of proof. The latter seems 
to recognize, according to Mill, the necessities of scientific method; 
but, owing to his strict phenomenalism, is not in a position to — 
satisfy these demands. He needs a test of inductive. proof, and,. 
as he does not indicate any, seems to regard the chief problem 
of logic as insoluble’. Comte does not agree with Whewell 
that the agreement of the deduced consequences with the facts 
proves the truth of the hypothesis. But he erred as much as 
Whewell in failing to regard “‘the spotless objectivity of a 
conception’’—its exact agreement with the realities of the outer 


1Discourse, Pt. II, Chap. VII, pp. 190 ff. 
2Mill’s Werke. German by Gomperz, Bd. 9, p. 39, Leipzig, 1873. 
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-world—as the indispensable condition of its acceptance: Comte 
seemed to accept a conception as soon as it proved subjectively 
useful in the grouping of phenomena. With Mill, the object of 
scientific research is not only to classify and describe, but to 
explain and predict; and these ends are only to be attained 
by the discovery and proof of causes, 7. e. by a search into the 
origin of phenomena as well as into their uniformities of suc- 
cession. 
VI. We mention finally Mill's view of Analogy. A and B. 
resemble each other in possessing the property P. WM is true of 
A, therefore it is also true of B. This is also the formula for 
induction, the fundamental difference between analogy and 
induction being that in the latter some causal relation between 
the two properties, P and M, is known to exist, whereas, in the 
former, such a relation has not been determined. In analogy 
it must not be known, however, that M is entirely disconnected 
from P. The probability of a causal connection is the measure of 
the, force of argument from. analogy. Ji B resembles Ain 
some ultimate property, it will also resemble A in all derivative 
properties dependent upon the ultimate one; and, vice versa, 
a secondary resemblance makes it probable that they are alike 
in a primary property also. Thus every resemblance makes 
b’s possessing M more probable, and, é contra, every dissimilarity 
tends to render it improbable. Mill concludes that the strength 
of analogy depends entirely upon the number of resemblances. 
On page 553 he remarks that the argument from analogy depends 
upon the phenomena being similar ‘in all material circum- 
stances,’ but does not explain what the nature of these material 
circumstances is. Analogy is chiefly valuable as a guide in 
investigation. It may, however, when the resemblances are 
close and extensive, afford a high degree of probability. 
; When Mill makes the strength of analogy depend upon 
the probability of a causal connection between the properties 
P and M, he takes a new departure. Those writers who uphold 
the ancient distinction between perfect and imperfect induction 
connect this process with the imperfect form'. It thus becomes 
a process of subsumption. But when Mill again says that ana- 
logy rests upon the number of resemblances alone, he is not quite 


1Cf. (e. g.) Ueberweg, System der Logtk, p. 437. 
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consistent with the former definition; as the possibility always 
remains, unless A and B are known to resemble each other in 
every circumstance except M, that M is not causally connected 
with any known resemblance. Should it be known that the two 
objects resemble each other in every property except M, then 
the process becomes deductive, the basis of the conclusion being 
simply the possibility that MW is a derivative property. Should 
M be an ultimate property, the number of resemblances of A 
and B can have no effect, upon the argument from analogy. 
It is evident, therefore, that Mill’s treatment of analogy, like 
that of classification and of kinds, indicates a middle position 
between the logic of Aristotle and that new conception which he 
himself was the first to anticipate. 
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